INTRODUCTION
Animals often do not occupy all potential habitats even when they are capable of dispersing into unoccupied areas. This may reflect a "choice" by individuals not to live in certain habitats. In theory, habitat selection behaviors may evolve when large differences between habitats result in differential survival and reproduction rates. If an animal cannot survive and reproduce everywhere, natural selection will favor recognition of suitable habitats (Levins 1968; Krebs 1985) .
The mobility and activity patterns of many animals make them difficult subjects for studies of habitat selection. Web building spiders, however, are an exception. Web conspicuousness and the relative ease of marking and following individuals makes them ideal subjects for studying the behavioral mechanisms involved in habitat choice. Micrathena gracilis (Walckenaer)(Araneae: Araneidae), an orb weaving spider, characteristically builds webs which span wide spaces in shady deciduous forests, and rarely occur in adjacent successional areas (Elliot 1930; Uetz et al., 1978; Biere & Uetz 1981; Hartsock 1983; Hodge 1985) . In this study, release experiments were conducted to determine whether M. gracilis released at random points within the deciduous area on 24 August. All spiders were censused from the time of release through 9 September (see Table 1 ). Over a five-day-period during the final release experiments, some of the environmental factors which may have caused spiders to relocate were monitored in the two habitats. In both the deciduous forest area and the pine stand, temperature and humidity were recorded every three hours from 0900 through 1800 hours, at two randomly chosen quadrats. Humidity was measured using a Mason's hygrometer (Taylor Instruments, Arden, N.C.) and temperature readings were obtained from the dry bulb of this instrument. Sticky traps were set out at these same sites to estimate prey availability in the two habitats. These traps consisted of a 20 cm diameter embroidery hoop covered with a double layer of cheese cloth. The cheese cloth was coated with Stickem Special (Seabright Enterprises, Emeryville, Calif.), an insect trapping compound. The traps were suspended one meter above the ground (which approximates the average height of a M. gracilis web; (Hodge 1985) ). I set these out at 0700 and retrieved them at 1800 hours. Trapped insects were removed and identified to order and their body lengths were measured to the nearest mm. During this five-day-period, all webs in the study area were visited every three hours and thermoregulatory positioning by the spider and web condition (damaged or undamaged) were recorded.
RESULTS
I was able to follow 19 of the 23 spiders released into the pine stand, and 19 of the 32 released into the deciduous forest. Residence times at web sites for spiders released into each habitat were significantly different (t-test, p < 0.01; Fig. 1 ). The mean residence time at a given site by spiders in the deciduous forest was 8 days (S.D. 4),, whereas spiders in the pine stand only stayed an average of day (S.D. 2) at a web site. By September 9, the last census day, almost all spiders released into the pine stand had, through successive web relocations, moved into the deciduous forest or had disappeared from the area (Fig. 2) . Exceptions included three spiders that did not build webs over the six days that they were observed before they disappeared. Three other spiders successfully maintained webs in the pine stand, but all were near the transition zone to the deciduous section (Fig. 2) . None of the spiders released into the deciduous forest was ever observed to have moved into the pine stand (Fig. 3) DAYS AT WEB SITE If spider web site relocations occur at random, then the expected distribution of time intervals between relocations should follow a negative exponential distribution, which describes random events over a time-course (Bailey 1964; Ross 1970) . Spider residence times in each habitat were compared to values expected from a fitted negative exponential distribution. There was no significant difference between the observed residence times and those expected for the pine stand (0.01 < 0.05; Fig. 4) , supporting a random movement hypothesis. In contrast, observed and expected residence times in the deciduous woods were highly significantly different (p < 0.001; A much higher percentage of quadrats had no canopy in the pine stand than in the deciduous woods; the deciduous area had a higher percentage of canopy than did the pine stand ( Several observations of spider behavior and web condition suggest additional environmental differences between pine and deciduous forests that may affect web site tenacity. Spiders under heat stress hang on the web in such a way as to minimize the amount of body surface area exposed to the direct rays of the sun (Krakauer 1972; Carrel 1978; Robinson & Robinson 1974 may be directly related to the differences in canopy cover between the two habitats (Table 2) . Over this same five-day-period, only 4% of the observations of webs in the deciduous forest noted web destruction (n 66), in contrast to 22% noted in the pine stand (n 59). Such collapsed webs may have been caused by occasional strong breezes, large insects flying through, or predation attempts by birds or wasps.
DISCUSSION
Field experiments demonstrating active habitat selection are relatively uncommon. Wecker (1963) and Douglas (1976) used release experiments which revealed habitat preference in rodents. Among insects, the occurrence of discriminating habitat selection has been shown for digger wasps (Brockmann 1979) , honeybees (Lindauer 1987] HodgeMOrb 1961) and aphids (Whitham 1979) . Enders (1972) found that fielddwelling orb weavers (Argiope spp.) released into wooded habitats did not remain in the wooded area, but successively relocated their webs until they came to a field situation. This is similar to the behavior observed in this experiment. The observation that spiders released into the pine stand moved into the deciduous forest, whereas spiders released into the deciduous forest remained there, suggests that M. gracilis prefers that particular type of habitat. Further evidence of habitat preference is suggested by the significantly shorter residence times at pine stand web sites compared to those in the deciduous forest area.
Although five days is a relatively short period of time, weather conditions at the time of environmental data collection were representative of those present throughout the entire study, during which weather conditions were very constant. The results presented here Psyche [Vol. 94 Habitat preferences based on structural characteristics are a factor limiting the distribution of some spider species (Eberhard 1971; Colebourn 1974; Enders 1976 ). Hartsock (1983) suggests that such preferences may explain the different distributions of M. gracilis and l,'errucosa arenata (Walckenaer) within the forest. The importance of structural properties in. construction and maintenance of webs may be similarly involved in this study. The length and position of the bridge thread, which is the basic foundation of the web, is controlled by the spatial distribution of attachment sites (vegetation). Suitable attachment sites are vegetation between 1-3 m tall, or taller. This type of vegetation was significantly less abundant in the pine stand. The deciduous forest provided more attachment sites plus amelioration of destructive air currents (as seen by the lower percentage of web destruction in the deciduous area).
Several studies have demonstrated that solar radiation can have profound effects on the behavior of orb weaving spiders (Krakauer 1987] Hodge--Orb weaving spider 357 Robinson & Robinson 1974; Tolbert 1976; Carrel 1978) . Dif- ferences in the canopy of pine and deciduous forests may affect the intensity of solar radiation reaching spiders in webs below. The deciduous woods had a much higher percentage of deciduous canopy, which is more effective than pine canopy in providing shade.
Biere and Uetz (1981) have shown that even within the forest, M.
gracilis adjusts the orientation of the web to minimize intense solar radiation in open patches. They also found that spider body temperature was positively correlated with the amount of solar radiation striking the animal. It is therefore possible that heat stress (as indicated by thermoregulatory posturing) in the pine stand contributed to web relocation. Experiments with Micrathena schreibersi (Perty) by Robinson and Robinson (1974) showed that Psyche [Vol. 94 sunlight which was redirected with a mirror down the plane of the web onto the ventral surface of the spider (similar to the sun's rays at noon) caused the spider to assume a posture which minimized the body surface exposed to the light/heat source. In similar experiments, Biere (1977) Events which occur with a constant probability over time intervals as short as one day follow a negative exponential distribution (Bailey 1964; Ross 1970) . Such events may be stimuli such as disturbance due to climatic factors, or cues from vegetation structure (Janetos 1982) . The distribution of residence times in the pine stand followed a negative exponential distribution. This is indirect support that vegetation structure and climatic factors influenced the frequent relocation in the pine stand. In contrast, the probability of moving increased with the number of days at a web site in the deciduous forest. In a subsequent study, I have found that this nonrandom distribution of residence times in the forest is related to hunger, a stimulus that has a cumulative rather than a constant probability over time (Hodge 1988 
SUMMARY
Release experiments were conducted to determine whether habitat selection is involved in producing the characteristic distribution of Mierathena graeilis, a forest-dwelling orb weaving spider. Marked spiders were released into a study area which included a deciduous forest habitat and an adjacent open pine habitat where spiders were previously never seen. Daily censusing and recording of movements revealed that spiders in the pine habitat spent significantly less time at web sites than did those released into the deciduous forest. Almost all of the spiders released into the pine stand, through successive web relocations, moved into the deciduous area, while none of the spiders released into the deciduous area was ever observed to enter the pine stand. Differences in prey availability, solar radiation and structural properties of the two habitats are suggested as factors involved in the observed macrohabitat choice.
